This manuscript reports a meta-analysis of the correlation between humor and relationship satisfaction in romantic relationships, combining 43 distinct samples from 39 manuscripts and including 15,177 participants (54.7% female) with a mean age of 34.0 years. Drawing from 3 theoretical dimensions of humor (i.e., within-person/relational, positive/negative, instrumental/content free), weighted mean effect sizes were estimated for 12 distinct subdimensions of humor. All 6 positive types of humor were positively associated with relationship satisfaction, and 4 of 5 negative types of humor were negatively associated with relationship satisfaction. Instrumental humor was unassociated with satisfaction. In support of the proposed relational dimension, self-reported humor showed small associations with satisfaction, while partner-perceived and relational humor showed medium and large effect sizes, respectively.
Humor is highly valued by single adults seeking romantic relationships (Wilbur & Campbell, 2011) and by committed romantic partners reflecting on what contributes to relationship success (Lauer, Lauer, & Kerr, 1990; Ziv, 1988) . Not only is humor a common form of daily talk among romantic partners (Alberts, Yoshimura, Rabby, & Loschiavo, 2005) , romantic partners are probably one of, if not the single most common, audience to partners in expressing humor. Playfulness between romantic partners is a crucial component in bonding and establishing relational security (Betcher, 1981) . Laughter, particularly shared laughter, is an important indicator of romantic attraction between potential mates (Hall, 2015) and is associated with relational quality, closeness, and support in established relationships (Kurtz & Algoe, 2015) . Sharing a humorous experience can reinforce bonds and increase relationship satisfaction (Bazzini, Stack, Martincin, & Davis, 2007) .
For nearly 30 years (e.g., Ziv, 1988) , researchers have offered empirical evidence of humor's role in relationships. Although some researchers have identified a strong association between humor and relationship satisfaction (e.g., Weisfeld et al., 2011) , for others, large effects are elusive, leading Barelds and Barelds-Dijkstra (2010) to claim that "humor plays a limited role in intimate, long-term relationships" (p. 458). These mixed findings suggest that the association between humor and relationship satisfaction is highly dependent on its conceptualization and operationalization. Many distinct measures of humor in romantic relationships have been employed, which presents another challenge to clarifying humor's role in romantic relationships. The multifaceted nature of humor complicates a simple summary of its role in romantic relationships (Martin, 1998) . As research on humor has matured and the number of studies increased, there is a growing need to supplement qualitative reviews with quantitative ones.
A meta-analysis is well equipped to provide order and clarity when the results are multifaceted, moderated, or inconsistent (Lipsey & Wilson, 2001) . The goal of the present investigation is to identify the direction and strength of the association between humor and relationship satisfaction in romantic relationships. Meta-analyses will be guided by theory on the primary dimensions of humor. One relevant theoretical dimension of humor is positive versus negative affect (Craik & Ware, 1998; Martin, 1998) . In the context of romantic relationships, there is also a relational versus within-person dimension, which is the degree to which humor-in production, affect, and function-is about us, about you, or about me. The strength and valence of humor's association with relationship satisfaction is dependent on the subdimension's arrangement on two primary axes: positive versus negative and relational versus within-person. The association is predicted to be stronger when the measure of humor is more relational (and less within-person) and with a positive sign when humor is affectively positive and negative when affectively negative. To further establish the distinction between relational and within-person humor, one moderator of the strength of association will be explored: whether humor is self-reported or perceived in one's partner. Additionally, this investigation will test moderation by content-specific versus content-free measures (Martin, 1998) as well as functional forms of humor (Graham, Papa, & Brooks, 1992) . Finally, continuous moderators by study and sample characteristics will be explored among types of humor that were heterogeneous and had sufficient coverage.
The proposed relational versus within-person dimension
Interpretations guided by theories of natural selection (Darwin, 1859) suggest that humor is advantageous for the survival of primates inasmuch that it enhances pair bonding, eases social interactions, increases group cohesion, and engenders an approach response with other primates (Caron, 2002) . Bonding through constructive play is commonplace among many mammals, and what can be called laughter among primates signals playful intent. Therefore, laughter and play for the sake of bonding likely preceded humor in humans. For humans, humor's primary value as a trait, skill, or resource is in the social realm (Caron, 2002; Craik & Ware, 1998) , with the notable exception of coping or adaptive humor. In the social world, a sense of humor is valuable because it is a "potent instrument for at once forging indispensible social bonds and permitting the individual a great deal of (self-serving) maneuverability within them" (Storey, 2003, p. 323) . Although an adaptive resource for the individual, humor's value in the context of romantic relationships is not so straightforward.
When a sense of humor refers to humor production, its strongest benefits are obtained by the speaker. Being thought to be a humorous person is a perception generated within one's social network rather than a product of any given relationship (Craik & Ware, 1998) . Being perceived to be a humorous person may or may not benefit one's romantic partnership. In a romantic relationship, the value of humor depends on how it is used (Graham et al., 1992; Hall, 2013) . Although humor production may help to generate a general atmosphere of pleasantness, its association with relational satisfaction is weak (Barelds & Barelds-Dijkstra, 2010; Cann, Zapata, & Davis, 2011) . The benefits of humor production may be valuable to the humor-producing individual but not as much for the joker's partner or for the relationship (Hall, 2013) .
When humor is truly relational-that is, it is cocreated and enjoyed by both partners-its role in the relationship is greatly enhanced. Joking and laughter, particularly shared laughter, are signs of mutual romantic interest (Hall, 2015; Kurtz & Algoe, 2015) . Betcher (1981) first suggested that the evolutionary roots of humor as play could be applied to cocreated humor in intimate relationships and suggested three possible benefits. The first is intrinsic to the value of laughter and mirth itself: Humor enhances relationships by magnifying the enjoyment of shared interactions (Bazzini et al., 2007) . Among humor's functions, its use in bringing about good cheer is most consistently associated with relationship satisfaction (Hall, 2013) . Laughter, particularly shared laughter, is associated with social bonding (Caron, 2002) , romantic interest (Hall, 2015) , and relationship satisfaction (Kurtz & Algoe, 2015) . Second, private jokes and playfulness create a shared space-a home where risks can be taken, and departures from the mundane are welcomed (Betcher, 1981) . Engaging in playful and humorous banter reaffirms the safety and intimacy of the relationship (Bippus, 2000; Ziv, 1988) . Third, shared humor affirms each partner's values and perspective (Betcher, 1981) . The feeling that someone gets your jokes means they get you too, even when those jokes are in poor taste (Hall & Sereno, 2010) . Martin (1998) concurs, "people tend to enjoy and laugh at humor that reflects themes and attitudes that are in agreement with their own attitudes, interests, and behaviors" (p. 56). Shared humor bonds, makes secure, and affirms the individual's attitudes.
In terms of measurement, the within-person versus relational dimension encapsulates the distinction between one's own sense of humor and humor that is generated or shared between romantic partners. These two distinctions create four subdimensions:
production-appreciation and shared-evaluated. The distinction between humor production and appreciation is widely accepted (Craik & Ware, 1998; Kohler & Ruch, 1996; Martin, 1998) . Humor production is the ability to produce humorous communication or actions, to make jokes, tell funny stories, and make others laugh (Thorson & Powell, 1993) . There are many self-reported measures of humor production (e.g., Booth-Butterfield & Booth-Butterfield, 1991 Ziv & Gadish, 1989: creation) . They measure the ability to create or produce humor or elicit laughter and related concepts, such as the perception that others think one is funny or witty (e.g., HO, MSHS), being expected to produce humor by friends (e.g., HO), and enjoyment of producing humor (e.g., HSQ). When administered simultaneously, self-reported measures of humor production show convergent validity (Kohler & Ruch, 1996) . Considering these measures on face value, they are content free. Measures of humor production do not ask how the individual makes others laugh or the content of the stories or jokes told. Notably, these measures do not specify that the audience to humor is one's romantic partner; humor production spans context and relationships.
Similar to humor production, humor appreciation is content free. A person who appreciates humor enjoys laughing, laughs easily, likes jokes, and is generally a good and receptive audience to others' jokes (Thorson & Powell, 1993) . Humor appreciation is strongly associated with trait cheerfulness and positive affect, and behavioral measures of production and appreciation suggest that they are distinct constructs (Kohler & Ruch, 1996) . Like measures of production, humor appreciation is not relationship or context specific-an appreciative person will laugh easily when joking around with many different conversational partners.
By contrast, shared humor is the degree to which humor is shared, and laughing together occurs in relationships. The Relational Humor Inventory (RHI) self-positive scale (de Koning & Weiss, 2002) is the most commonly used measure of shared humor. Other measures of relational humor (e.g., Jacobs, 1985; Raniseski, 1998 ) focus on sharing stories or events, sharing inside jokes, and joking with one another. Couples often look for things that they can laugh about to strengthen their bond (Bippus, 2000; Lauer et al., 1990; Ziv, 1988) .
The evaluative dimension of humor is a judgment of another person's sense of humor in quality, capability, and value. It is nearly always perceived in one's relational partner, not in oneself. 1 Evaluative measures assess the degree to which one's partner's humor is skillful, enjoyable, attractive, and capable of eliciting laughter. Single-item measures of humor evaluation are sometimes used (e.g., Rust & Goldstien, 1989 : "I really appreciate my partner's sense of humor"). This dimension does not evaluate what that sense of humor is like (e.g., bawdy or good-natured) or does for the couple (e.g., eases tensions); it is content free.
When subdimensions of humor are more relational (and less within-person), they are likely to have a stronger association with relationship satisfaction. Cocreated humor reflects the perspective, experiences, and emotions that overlap between people (Martin, 1998) . As such, when humor is relational in nature, it is more likely to be reflective of the underlying relational state, such as satisfaction (Ziv, 1988) or dissatisfaction (Saroglou, Lacour, & Demeure, 2010) . Because humor's effectiveness is audience dependent, what people think about their romantic partner's sense of humor is often more important than how a partner actually is or perceives him-or herself to be (Cann et al., 2011; Ziv & Gadish, 1989 Perceptions of partners are distinct from partner effects, which can be estimated when data exist for both partners and is measured by the degree to which one partner's humor is associated with the other partner's relational satisfaction. Thus: RQ1: What will be the association between partner effects and relational satisfaction?
The affective valence dimension Humor can be used to demean, belittle, attack, put down, or mock, and it can be a means of expressing hostility toward one's partner (Jacobs, 1985; Ziv, 1988 negative-partner subscale is that it includes reworded very different than negative humor directed at external targets. When the object of ridicule is not one's partner but a person or group outside of the relationship, it is more characteristic of an aggressive humor style (Martin et al., 2003) . Humor used in this fashion sometimes expresses inappropriate, sexist, racist, or offensive attitudes. However, the HSQ-aggressive subdimension does not capture forms of negative humor that are simply inappropriate or in poor taste. The earthy measure (Craik & Ware, 1998) and Hall and Sereno's (2010) inappropriate joke telling are more specific types of negative humor not directed at one's relational partner. Finally, self-defeating humor is another content-specific style of humor that is not relationally focused (Martin et al., 2003) . This involves making oneself the object of others' humor and can have relational implications for a couple's joint face via embarrassment (Hall, 2011) . Although the association's strength is expected to be a function of the within-person versus relational dimension, the sign of the association is predicted to vary based on the subdimension's place on the affective continuum:
H2a: Negative forms of humor will be negatively associated with relationship satisfaction.
H2b: Positive forms of humor will be positively associated with relationship satisfaction.
The content dimension: A functional approach
The multidimensional content dimension of humor encompasses humor's communicative goal and purpose (Craik & Ware, 1998; Martin, 1998) . There is a long tradition of items from the self-instrumental scale. From the perspective of one's partner, a partner's failed attempt to make light of something, change the subject, or avoid a distressing topic can be as hurtful as a direct attack. Yet there is a distinction between direct attacks and failed attempts to use humor to manage conflicts (Campbell et al., 2008; Jacobs, 1985) . One is intentionally hurtful, and the other is simply not effective at achieving communicative goals. Nonetheless, this measure was categorized in analyses as negative, not instrumental-functional to reflect the intent of its creators.
studying the functions of humor in romantic relationships (Graham et al., 1992; Ziv, 1988) . It can be defined as the "intended use of a humorous message or behavior to achieve a communicative goal specific to the romantic relationship" (Hall, 2013, p. 274) . Defined this way, the influence of humor in a romantic relationship depends on its ability to help relational partners communicate an attitude or emotion or achieve a relational goal. Although there have been attempts to categorize and separately measure the relational functions of humor (Hall, 2013) , commonly used measures do not make such fine-tuned distinctions. For example, the RHI-instrumental subscale (de Koning & Weiss, 2002) includes items regarding easing tensions and managing moods, and other conceptualizations focus on problem solving and conflict management (e.g., Jacobs, 1985) , attitude expression and apologizing (e.g., Graham et al., 1992) , and sexual expression (e.g., La France & Hall, 2012) . The functional dimension can be considered in conjunction with the interpersonal and affective dimensions. Most functions are positive (Bippus, 2000) and cluster together in factor analyses (de Koning & Weiss, 2002) . Another functional use of humor that is not relationship specific is the use of humor to release stress and tension (Thorson & Powell, 1993) . Within romantic relationships, the use of humor to cope with stressful situations and reframe life's challenges is a commonly identified function (Graham et al., 1992; Ziv, 1988) . However, no commonly used functional measure focuses on coping with one's partner. Rather, humor to cope is typically thought to be a self-focused activity (Caird & Martin, 2014; Thorson & Powell, 1993) . Although self-enhancing coping is not necessarily relationally oriented (Martin et al., 2003) , it appears to have relational implications as it is positively associated with satisfaction (Cann et al., 2011; Hall, 2013) .
A few negative functions of humor are specific to relationships (Bippus, 2000; Graham et al., 1992) . Attacking, belittling, or making fun of one's partner could be conceived as a relational and (dys)functional use of humor. Another is distancing humor, used to push relational partners apart, to avoid one's partner, or to deflect conversations about the relationship (Raniseski, 1998) .
Overall, using humor instrumentally may not be a sign of a satisfying relationship. Rather, it could be a sign that conflict needs to be managed, hidden thoughts expressed, and apologies made (Campbell, Martin, & Ward, 2008; de Koning & Weiss, 2002; Hall, 2013) , all of which are more common in less satisfying relationships. However, the functional dimension is limited by the paucity of studies that independently measure the various functions of humor rather than grouping them together. Therefore:
RQ2: Will the association between instrumental/functional humor use and relationship satisfaction be stronger or weaker compared to content-free measures of humor?
Each of the three theoretical dimensions is expected to function independently. That is, the strength of association on the within-person versus relational dimension is predicted to apply to humor whether it is positive, negative, or content free. For example, negative humor that is relationally oriented (i.e., distancing) or partner oriented (i.e., attacking) should be more strongly negatively associated with relationship satisfaction than would negative humor that describes one's own sense of humor (e.g., inappropriate humor). The affective dimension should also independently influence this association. For example, content-free but positive dimensions (e.g., evaluation) will be positively associated with satisfaction, and negative instrumental humor (e.g., distancing) will be negatively associated with satisfaction. To test the hypotheses and answer the research questions, meta-analysis will be used. In providing a thorough and nuanced summary of this association, this manuscript offers a summative point for future research on humor in romantic relationships.
Method

Study identification
Study identification began by searching PsycINFO, Communication & Mass Media Complete, Dissertation Abstracts, and Education Resources Information Center (ERIC) with the key terms "humor" and "satisfaction," which resulted in 320 articles. When results were limited to relationship satisfaction or quality, 136 articles remained. Studies were then excluded when they did not include measures of both humor and satisfaction, were qualitative or did not report effect size, and the effect sizes were not isolated (i.e., the measure of humor was collapsed with other measures, such as positive behaviors or personality traits). This resulted in a short list of 55 articles. Short-listed studies' reference lists were consulted to identify yet undiscovered studies. Google Scholar was used to identify studies that cited short-listed studies. The final list of 90 articles combined the short list and those identified through citation chasing. Studies were then excluded if they met any of these criteria: (a) they were literature reviews or book chapters not reporting results, (b) they reported on relationship satisfaction in nonromantic relationships (e.g., friendships, employee-employer), (c) they used an experimental design (e.g., Bazzini et al., 2007) , 3 (d) they measured intimacy or closeness in relationships in general but not specifically with romantic partners (e.g., Hampes, 1994) , and (e) correlations were not reported (e.g., only regression results were reported), and attempts to contact the authors were not successful (Lipsey & Wilson, 2001 ).
The final set of studies included 43 distinct samples that were drawn from 39 manuscripts. One manuscript reported two samples (i.e., Saroglou et al., 2010) , and one manuscript reported four samples (i.e., Caird, 2015) . Manuscripts were published between 1985 and 2016 (M year = 2006). Most manuscripts were peer-reviewed publications (n = 23), but a substantial minority were dissertations and master's theses of sufficient quality to merit inclusion (n = 16). The substantial number of non-peer-reviewed publications decreases the chances of publication bias when reporting overall weighted mean effect sizes and allows for direct moderator tests of publication bias 3. Experimental studies were excluded because they reported group contrasts rather than associations between variables (Lipsey & Wilson, 2001 ). (Card, 2011; Lipsey & Wilson, 2001) . Nearly all effect sizes came from samples where humor was self-reported and/or perceived in one's partner (n = 39), but a few were observed during couples' interactions (n = 4). Observational studies were included because they estimated a comparable effect size with self-report measures, and their results help to broaden the scope of the meta-analysis. Humor was often reported in a relational context (n = 21) or in general (n = 18) or both (n = 2). Two studies reported humor use in conflict, one after relational transgressions and one in the bedroom. Humor measures were coded for all studies: 29.5% of manuscripts used the HSQ, 11.4% of manuscripts used the RHI, 9.1% of manuscripts used HO, 6.8% of manuscripts used the MSHS, 4.5% used Ziv and Gadish's (1989) scale, and 38.6% used some other measure. Measures of relational satisfaction included the Relationship Assessment Scale (36.4%; Hendrick, Dicke, & Hendrick, 1998) and the Dyadic Adjustment Scale (29.5%; Spanier, 1976) . These measures use items assessing satisfaction with one's partner and relationship, comparing one's partner to an ideal, reporting a willingness to work on the relationship, and a lack of conflict. Although no other measure was used more than twice, an additional 14% of studies used published measures of marital satisfaction. The remaining 19% used measures that were conceptually similar to satisfaction (e.g., love, closeness, marital well-being). The inclusion of these related measures broadens the scope and increases the generalizability of the findings reported here (Card, 2011) .
Coding subdimensions of humor
At the conclusion of study identification, we identified all instruments and items used to measure humor by subdimension. In 39 manuscripts, there were 36 unique subdimensions of humor measured. The three theoretical dimensions (i.e., relationship/partner/withinperson, positive-negative, and functionalcontent free) were used to categorize these measures of humor, and a total of 12 subdimensions were arrayed upon three dimensions.
Some cells yielded null sets. For example, the evaluative dimension was always perceived in one's partner, not in oneself or in one's relationship. Other dimensions had more than one subcategory of humor in the cell (e.g., aggressive and inappropriate humor in self-negative). To address the variety of functional humor measures used across the studies, a unique category was created to group general measures of humor functions, while separate categories were used for three functions: distancing, attacking, and self-enhancing/coping humor. When humor evaluation, relational humor, and/or humor production items were all included in the same measure, the general positive humor category was used. The MSHS-attitude subdimension was not included as it measures the degree to which one has a positive evaluation of humor itself, which is conceptually distinct from humor production and appreciation (Kohler & Ruch, 1996) .
We established a final list of subcategories. Conceptual definitions were created in consultation with the scale's original authors' definitions of each subdimension. Whenever possible, all of the items used to measure each subdimension were identified. To establish intercoder reliability, two graduate students then independently coded all 36 unique measures of humor by matching the humor subdimension and items with one of the 12 conceptually defined subdimensions of humor. Reliability was calculated using Hayes and Krippendorff's (2007) alpha MACRO for SPSS and was .85. Disagreements were resolved by discussion. Table 1 provides a list of 12 subdimensions, a conceptual definition, and all of the measures or studies that were coded as fitting the subdimension.
Calculating effect sizes
When a single effect size was reported in the original studies, one effect size was used. When the study measured humor in more than 1 of the 12 subdimensions, for self-reported or partner-perceived or for both actor and partner effects, multiple effect sizes were calculated from each sample. Although the practice of using multiple effect sizes from the same study violates the assumption of the independence of samples, Card (2011) recommends this practice to explore categorical moderators:
It is reasonable to expect multiple effect sizes from the same study to be more similar (i.e., positively correlated) than independent effect sizes, the impact of this interdependence will be to attenuate between-group differences. Therefore, violation of the independence assumption in this case is likely to impose a conservative bias (i.e., increase in Type II error rates). (p. 227)
Only one effect size per sample was included for each subcategory of humor. For example, when effect sizes were reported separately by humor function (e.g., Cleaver, 1991) or by production (e.g., HSQ-affiliation and HO) in the same study, the aggregate effect size for that subdimension was used (Card, 2011) . A combined effect size was not included in the meta-analyses when subdimensions were already represented in the separate subcategories (e.g., MSHS-combined).
Once all effect sizes were identified, effect sizes and standard errors were corrected for the attenuation of measurement. Artifact correction for reliability of measurement permits the estimation of effect sizes as they would appear under ideal circumstances (Lipsey & Wilson, 2001) . In studies where reliability was reported, either by Cronbach's alpha or Cohen's intercoder kappa, measurement attenuation was corrected. In studies where single-item measures were used and studies where reliability was not reported, but a multiple-item measure was used, there was no correction. To see a table summarizing all effect sizes by study, follow this link: http:// hdl.handle.net/1808/21559.
Heterogeneity
After conducting an overall meta-analysis of the association between humor use and relationship satisfaction, a separate meta-analysis was performed for each of the 12 subcategories of humor. Both procedures used sample weighted mean effect size estimates (Lipsey & Wilson, 2001) . A random effects model was tested for the overall meta-analysis and each of the 12 subdimensions, and the weighted mean effect and confidence interval were estimated for each subdimension. Effect sizes were evaluated for heterogeneity. When the variance between effects was attributable to sampling error alone (i.e., nonsignificant Q statistic), a lack of variation among effect sizes was assumed, and the moderators were not explored. When effect sizes were heterogeneous (i.e., significant Q statistic), the self-reported/partner-perceived moderating analysis was conducted. Subsequently, several continuous moderators were explored by sample characteristics (i.e., age, percent non-White), relationship characteristics (i.e., length, percent married), and publication source (i.e., published/not published).
When conducting a meta-analysis that tests multiple moderators of an association, including multiple subdimensions or categories, it is important to establish reasonable coverage. Although there is no clear guidance on what constitutes adequate coverage in terms of the number of effect sizes, Card (2011) recommends that five studies is adequate. As the goal of this meta-analysis is to offer a summative point of reference for future research, a lack of coverage is in itself illuminating. Therefore, weighted mean effect sizes for inappropriate and distancing humor, humor appreciation, and four of the partner effects (i.e., relational, attack partner, aggressive, inappropriate) should be interpreted with caution due to less than adequate coverage.
Results
The final sample included 15,177 participants (54.7% female), and the mean sample size was 366. Mean age was reported in all but 3 studies. Participants were on average 34.0 years of age (M sample range = 18.6-58 years). Sample race/ethnicity was reported in 28 samples, and 31.4% of participants were non-White. Six samples recruited participants from countries exclusively or primarily outside of the United States. The average length of relationship was reported in 32 samples and was 11.44 years (M sample range = 1-33 years). All studies required participants to report on romantic relationship partners. Of the 40 samples reporting marital status of participants, 82.8% of participants were married (n = 17: 100% married, n = 13: 0% married). 4 
Overall meta-analysis
The weighted mean effect size for humor and relationship satisfaction for the entire sample was r = .22, 95% CI [.218, .220], k = 43, N = 15,177, with substantial heterogeneity, Q = 4,954.5, df = 42, p < .001. All three theoretical moderators were analyzed simultaneously using sample weighted regression procedures in SPSS (Card, 2011), 4. The high proportion of participants who were married was partly due to one very large study of married participants measuring humor evaluation (i.e., Weisfeld et al., 2011) .
and each uniquely moderated the weighted mean effect sizes, Q = 1,293, df = 4, p < .001. The within-person versus relational dimension moderated the effect, β = .04, SE = .02, p < .01, wherein relational humor was more strongly associated with relationship satisfaction (H1). The positive versus negative dimension moderated the effect, β = .32, SE = .02, p < .001, wherein the positive dimensions were positively associated with relationship satisfaction (H2a-b) . The functional/instrumental versus content-free dimension moderated the effect, β = −.32, SE = .03, p < .001, wherein content-free dimensions were more strongly associated with satisfaction (RQ2).
Categorical meta-analysis
To explore associations by category, a categorical meta-analysis was conducted (Table 2) . Results offered support for H1, in that the three relational forms of positive humor showed the largest effect sizes-each outside of the 95% confidence interval of the within-person or self-focused forms of positive humor. The only exception to this trend was evaluative humor, which was exclusively perceived in one's partner and showed the strongest association with relational satisfaction. In response to H2a, all six positive forms of humor (i.e., production, appreciation, relational evaluation, general positive, coping) showed positive associations with relationship satisfaction. In response to H2b, four of the five negative types of humor (i.e., distancing, attack partner, aggressive, self-defeating) showed negative associations with relationship satisfaction. Earthy or inappropriate humor was unassociated with relationship satisfaction. Furthermore, relational negative humor types (i.e., attack partner, distancing) were more strongly associated with relationship satisfaction than humor reported within the respondent (i.e., aggressive, self-defeating). In response to RQ2, instrumental humor was unassociated with relationship satisfaction. The association between distinct functions (e.g., coping, distancing) and satisfaction were consistent with the affective and relational dimensions. Partner effects measure the association of one partner's humor with the other partner's relationship satisfaction when data are collected from paired dyads. In response to RQ1, four of the seven partner effects were significantly associated with satisfaction: humor production, relational humor, aggressive humor (negatively), and self-enhancing or coping humor (Table 3) .
Moderators Self versus partner perception
When there was significant heterogeneity in effect sizes, a self-reported, partner-perceived moderator analysis was conducted using sample weighted regression procedures on actor effects (Lipsey & Wilson, 2001 ). Significant differences exist when the heterogeneity of the model was significant at df = 1. Partner-perceived humor was more strongly associated with relationship satisfaction than self-reported humor for all forms of positive humor: humor production, humor appreciation, relational/shared humor, general positive humor, and self-enhancing or coping humor. Partner-perceived aggressive humor was more negatively associated with relationship satisfaction than self-reported aggressive humor (Table 3) .
Continuous moderators
Several continuous moderators were explored by sample characteristics (i.e., age, race/ethnicity), relationship characteristics (i.e., length, percent married), and publication source (i.e., published/not published). Using SPSS procedures (Card, 2011) , significant moderators were explored for all heterogeneous weighted mean effect sizes where coverage was adequate. Moderators were detected in four subcategories: humor production, evaluation of partners' humor, relational humor, and coping humor.
Moderator analyses demonstrated a publication bias and, to a lesser degree, a bias by year of publication. Published studies reported larger mean effect sizes for humor production, β = .19, SE = .07, Q pub = 45.38, df = 1, p < .001; relational humor, β = .37, SE = .09, Q pub = 110.08, df = 1, p < .001; and coping humor, β = .16, SE = .05, Q pub = 20.50, df = 1, Note. All heterogeneity estimates (Q) significant at p < .001; bolded r significant at p < .05.
p < .001. More recent studies, compared to older studies, reported larger mean effects for humor production, β = .001, SE = .001, Q year = 40.38, df = 1, p < .001; evaluation of partners' humor, β = .001, SE = .001, Q year = 98.65, df = 1, p < .001; and coping humor, β = .001, SE = .001, Q year = 26.25, df = 1, p < .001. For humor production, percent of sample married, β = −.001, SE = .001, Q %m = 14.84, df = 1, p < .001, was negatively related to weighted mean effect size, wherein samples with more married couples showed smaller effect sizes than samples with more dating couples. Mean sample age, β = −.01, SE = .00, Q age = 70.16, df = 1, p < .001, was related to weighted mean effect size, wherein older samples were more likely to show weaker effect sizes than younger samples. Mean sample length of relationship, β = −.01, SE = .00 Q age = 19.76, df = 1, p < .01, was related to weighted mean effect size, wherein more established couples were more likely to show weaker weighted mean effect sizes than recently involved couples. Multiple regression of all three moderators suggested that mean sample age was the best predictor of the moderation of the association between humor production and relationship satisfaction, β = −.02, SE = .01, Q age = 9.09, df = 1, p < .001, controlling for the other two moderators.
For humor evaluation, mean sample age, β = .02, SE = .01, Q age = 35.89, df = 1, p < .001, was related to weighted mean effect size, wherein older samples were more likely to show larger effect sizes than younger samples. Mean sample length of relationship, β = .03, SE = .01, Q length = 37.32, df = 1, p < .01, was related to weighted mean effect size, wherein more established couples were more likely to show larger effect sizes than recently formed couples. When both moderators were entered into a single regression model, neither was significant, probably due to considerable shared variance.
Coping or adaptive humor showed a very similar pattern of results as humor Note. All heterogeneity estimates (Q) significant at *p < .05, **p < .01; bolded r significant at p < .05.
production. Percent sample married was negatively related to weighted mean effect size, β = −.001, SE = .001, Q %m = 7.68, df = 1, p < .01, wherein samples with more married couples showed weaker weighted mean effect sizes than those with more dating couples. Mean sample age, β = −.005, SE = .002, Q age = 8.87, df = 1, p < .01, was related to weighted mean effect size, wherein older samples were more likely to show weaker weighted mean effect sizes than younger samples. When both moderators were entered into a single regression model, neither was significant.
Discussion
Through a series of categorical meta-analyses, this manuscript provides a nuanced and thorough investigation of the role of humor in romantic relationships and offers empirical support for the relevance of the relational versus within-person dimension of humor.
Results suggest that humor's role in romantic relationships can be understood primarily as a function of two dimensions: relational versus within-person and positive versus negative. As illustrated in Figure 1 , when humor is more relationship oriented, its association with relationship satisfaction increases, often demonstrating large sample weighted mean effect sizes. Self-rated humor was associated with relationship satisfaction, but the strength of that association was significantly larger when the same type of humor was evaluated in romantic partners and when the type of humor was directly relevant to the relationship itself.
Positive humor
Both of the content-free and self-rated positive forms of humor analyzed herein showed small weighted mean effect sizes with relationship satisfaction: humor production, r = .21, and humor appreciation, r = .11. There are several reasons why individuals who are able to produce and are appreciative of humor might be more satisfied in romantic relationships. These measures may tap into an underlying social facility (Storey, 2003) , ability to connect or develop intimacy with others (Hampes, 1994) Figure 1 . Results of meta-analyses by weighted mean effect size. Size of circle corresponds to total sample size of subdimension. SR = self-reported; PP = partner perceived. 1996). As such, individuals who can create and appreciate humor may find relationships more pleasant and satisfying in general.
When these two types of humor were perceived in participants' romantic partners, effects were medium sized: humor production, r = .33, and humor appreciation, r = .32. This trend was also reflected in the general positive humor category. This category included measures that combined elements of production, appreciation, and/or evaluation. When evaluated in oneself, there was a medium-sized effect, r = .33, but when evaluated in one's partner, the effect size was large, r = .52. This points to an important trend, noted by several past scholars (e.g., La France & Hall, 2012; Rust & Goldstien, 1989) , that humor perceived in one's partner is a better predictor of one's relationship satisfaction than one's own self-reported humor. As the primary audience to and cocreator of humor (Alberts et al., 2005; Hall & Sereno, 2010) , perceptions of one's partner and his or her behavior matters greatly when understanding humor's association with relationship satisfaction (Saroglou et al., 2010) .
Large weighted mean effect sizes were detected for relational humor, r = .64, which is humor that is created and shared between partners, and humor evaluation, r = .65, which is one partner's judgment of the other partner's sense of humor. Having fun, being playful, and being open to joking around are key functions of humor in romantic relationships (Ziv, 1988) . Because evaluative measures of humor are notoriously vague, Martin (1998) notes that saying that someone has a good sense of humor may reflect a general glow of positivity about a person. When one believes his or her romantic partner has a good sense of humor, he or she may be making a blanket judgment that the partner is simply a good person, a good spouse, or the relationship is good. Top-down positive processing, called the "halo error," may have artificially inflated the association between relationship satisfaction and partner humor reported here (Feeley, 2002) . This interpretation is supported by the strongly negative evaluations of partners' sense of humor for divorced couples (Saroglou et al., 2010) .
The importance of the within-person versus relational dimension can be seen in the partner effects. While infrequently reported, a revealing pattern of results emerged. Specifically, more self-directed types of humor (i.e., production, r = .15; aggressive, r = −.14) were weakly associated with the other partners' satisfaction. By contrast, one partners' relational humor showed a medium effect size with the other partners' satisfaction, r = .35. Consistent with its conception as a primarily self-focused process (Caird & Martin, 2014) , self-enhancing humor was expected to exert a small effect on one's partner, and results demonstrate that humorous coping was weakly associated with partners' satisfaction, r = .09.
Although partner effects are typically weaker than actor effects in dyadic studies of humor (e.g., Hall, 2013) , results support the conclusion that self-directed and self-reported humor is less relationally consequential than relational or partner-perceived humor.
Negative humor
Self-reported self-defeating humor, r = −.12, and aggressive humor, r = −.13, were both negatively associated with relationship satisfaction and showed small effect sizes. Inappropriate or earthy humor was unassociated with satisfaction. Consistent with positive humor findings, when aggressive humor was perceived in one's partner, it showed a medium-sized negative association with satisfaction, r = −.27. Aggressive humor reflects a willingness to attack and make fun of others (Martin et al., 2003) . When perceived in one's partner, this may reflect a judgment of his/her character or disposition, and it has implications for the couple's relationship-specific face (Hall, 2011) . The two types of negative humor directed at one's partner specifically showed medium negative weighted mean effects as well: attacking humor, r = −.25, and distancing humor, r = −.26. Whether these types of humor were self-reported or perceived in one's partner, the effects were similar sized. Attacking and distancing humor probably reflect dissatisfaction with a relationship partner or the relationship itself. At least in terms of effect size, the deleterious effect of attacking one's partner with humor or using humor to distance oneself is indistinguishable from perceiving that one's partner has an aggressive style of humor. Perhaps functional uses of humor emerge from one's internal humor style (Betcher, 1981; Hall, 2013) .
Functional humor
Functional or instrumental humor was the only type of relational humor unassociated with satisfaction. Several relationship functions are rolled into commonly used measures of instrumental humor use, which likely attenuated effect sizes. Additionally, humor used to manage conflict, express attitudes, or apologize may be indicative of prevalent relationship problems (Campbell et al., 2008) . Betcher (1981) suggests that the function humor serves is extrinsic to the value of relational humor. That relational partners would use humor instrumentally is an outgrowth of successfully cultivating humor in a relationship, but the use of humor in this fashion does not positively influence the relationship when considered in isolation. This explanation is supported by the mediating effect of positive humor functions in explaining the relationship between humor style and satisfaction (Hall, 2013) .
Self-enhancing humor, or humor used to cope or adapt, was weakly associated with satisfaction when self-reported, r = .12, and more strongly so when perceived in romantic partners, r = .23. This supports past assertions that this type of humor could be particularly valuable in managing stressors naturally arising out of life's challenges, including stressors arising from one's relationship (Cann et al., 2011) .
Continuous moderators
When effect sizes were reported in older, longer established, and married samplescompared to younger, newly dating, or unmarried samples-the association between satisfaction and humor production and coping humor were attenuated. By contrast, as age and relationship length of samples increased, the association between humor evaluation and satisfaction was larger. Without precedent for these findings, two speculative explanations are offered. The stronger association between humor and satisfaction found in young, unmarried samples points to the importance of producing humor in the initial and developing stages of romance. Due to its ability to facilitate bonding and develop attraction (Hall, 2015) , humor may be more valuable in keeping newly formed couples satisfied. In enduring, married relationships, producing humor and using it to cope are still important predictors of relationship satisfaction (Lauer et al., 1990) , just not as strongly as they are in younger, unmarried relationships. By contrast, evaluating humor positively in one's partner becomes a stronger predictor of satisfaction for older adults in long-lasting relationships.
Perhaps humor production and coping humor matter more in developing a relationship, but evaluating it positively in one's partner matters more once the relationship is well established.
Longitudinal studies have demonstrated that a sense of humor is beneficial in early life, especially for building bonds with others, but is not predictive of longevity and health (Friedman & Martin, 2011) . Perhaps the detrimental correlates of humor production (e.g., alcohol and tobacco use; Friedman & Martin, 2011) only become problematic at older ages, particularly for health and well-being. Future longitudinal studies could explore if either of the above explanations stand up to scrutiny.
Limitations and future directions
This manuscript was unable to test a reverse causal model, namely, that relationship satisfaction results in different types of humor use. This meta-analysis was also limited by the relative lack of coverage for certain categories of humor, especially humor appreciation, distancing humor, and earthy or inappropriate humor. Additionally, there is a long history of studying humor in marriage, but only very recently have gay and lesbian couples been allowed to marry in the United States. Only one study included here (Germaine, 2010) examined the role of humor in same-sex romantic relationships.
Future research should disentangle the role of humor from the role of personality in bringing about relationship satisfaction. Recent work using repeated measures of humor and satisfaction (Caird & Martin, 2014) and observations of couple's interactions (Kurtz & Algoe, 2015) provide valuable information on the unique role of humor in explaining changes in satisfaction. Although it is widely understood that humor is a cluster of behaviors and traits (Kohler & Ruch, 1996) , it is not well understood if positive humor is merely a signal of underlying characteristics that are profitable in relationships or whether humor itself has unique value. Is coconstructed relational humor's strong association with relationship satisfaction a fortunate consequence of partners possessing valuable traits or a consequence of humor itself? Similarly, aggressive or self-defeating humor may not in itself diminish satisfaction but may be indicative of personality traits that result in less satisfying relationships.
The studies used in these meta-analyses are overwhelmingly from self-reported and partner-perceived measures of humor, with only 9.5% of samples from observational studies. However, humor can be measured in a variety of other reliable and valid ways. Humor production and appreciation are best differentiated in behavioral rather than self-reported measures (Kohler & Ruch, 1996) . Yet, solely behavioral, non-self-reported measures of humor in the context of romantic relationship initiation, development, or longevity were not located. Furthermore, 21% of studies included here used measures of humor that combined production, appreciation, and evaluation, which reflects a similar measurement problem as the combination of the various functions of humor into an omnibus measure. The null results of functional humor here may have more to do with inadequate measurement than with the absence of the benefit of humor used instrumentally. Objective measures could also attenuate the halo error when measuring partners' perceptions of one another (Feeley, 2002) . The conclusion of this investigation concurs with the suggestions of Kohler and Ruch (1996) :
Research should be focused on at least two goals: (1) theoretical and empirical work aimed at a more precise outline and definition of the construct; that is, identification of a more precise outline and definition of the construct, (2) application of a more sophisticated technology of constructing instruments for the assessment of the sense of humor and/or the components of this construct. (p. 392) Both suggestions could help advance the future study of humor in romantic relationships.
